The sequence-directed bent DNA detected in the replication origin of Chlamydomonas reinhardtii chloroplast DNA is important for the replication function.
We demonstrated that the 1055 bp restriction fragment containing OriA, a chloroplast DNA replication origin of Chlamydomonas reinhardtii, has electrophoretic anomalies characteristic of bent DNA. A tandem dimer of the region was constructed. Quantitative measurement of the relative gel mobility of a set of permuted fragments was used to extrapolate the approximate position of the bent DNA segment. By analyzing the gel mobility of short, sequenced fragments of the bent DNA region, the putative bending locus was identified. Two A4 tracts and two A5 tracts were located in the bending locus. Oligonucleotide-directed mutagenesis was then used to disrupt the A tract or the spacing between A tracts and the effect of site-specific mutation on electrophoretic mobility was analyzed. To assess the functional role of the bent DNA region, subclones containing the bending locus, mutated bending locus, and regions flanking the bending locus were constructed. Each subclone was used as template in an in vitro DNA replication system which preferentially initiated DNA replication at OriA. A 224 bp subclone with the bending locus positioned in the middle displayed the highest replication function and was sufficient to initiate DNA replication in vitro. Site-specific mutations or alterations of the A tracts resulted in decreased DNA bending and decreased DNA replication activity.